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ABSTRACT: 

This invention is a very long instruction word data processor (200) including plural data registers 
(140A, 140B), plural functional units (130A, 130B) and plural program counters (1 10A, 1 10B) 
and is selectively operable in either a first or second mode. In the first mode, the data processor 
executes a single instruction stream. In the second mode, the data processor executes two 
independent program instruction streams simultaneously. In the second mode the data 
processor may respond to two instruction streams accessing only corresponding halves of the 
data registers and function units. Alternatively, the data processor may respond to a first 
instruction stream including instructions referencing the whole data processor employing A side 
function units by alternatively dispatching (1) instructions referencing the A side data registers 
and the A side function units and (2) instructions referencing the B side data registers and the B 
side function units. In the first mode, the data processor fetches N bits of instructions each cycle. 
In the second mode the data processor may fetch N bits of instructions for alternate program 
counters on alternate cycles or fetches N/2 bits of each of the first and second program counters. 
The data processor includes interrupt steering and masking control logic (125) allowing 
instructions to control whether the first instruction stream or the second instruction stream 
receives interrupts. 
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WL=f~9V i Jx9b. 

7u7yJ±i)^V9<mfc<n\><r)<r>W®TX\ t-91> 
8 1 i^x-? 1 SO^ill^^ LT 

u i5ie^is^T-^i'^A^*^^!aL^2pc7) 

2S¥<D«gfgsia£ fcffl LT^ 2 ro/5 A* #7" 
o^?AiiMWflIff£#J1Jrr?>SS2*-Ffc. (cft^T 

[0001] 

B (VLIW) *Qffi?Zl><vehh. 
[0002] 

[«£**>&»] *J»JimiE <gft**B. Very Long 
Instruction Word) V-f ?D7"o-fey-*)-&tfT4 
fi^To-fe »y»r (DSP) -ICOS^^) 

l^fcii. SJgc^^-K/HiftJ&S (instruction 
level parallelism ILP) $r«ffl^tl*fc«t D*SfStft 

xT • 7ry^-^3yii^fc^&g£lvy)jg£ILP£ 
Set. i^l/^«fiJ!!itll ifHS^S^fcSfcfcT'. 

ilp<7)(Sv vrry ir->- a yjifgfcVLiwrro-fe «y -?-<o£ 

itJj£iSfflr2< : 5rv>. ^X^P^PMtf5!ffl (TLP) it 

hh. txfuoimfwmtu. iomjb<o$fc£U: 

9X9Xii^xu-y V£m&flzmif-1-&7u-bv?(D 

mzitm* ? < nffl&gmrr 4 Y>vx-t> o . 

&-?X®(?>?X7 (Xitxu-/ H) a^con-KfcUff 
■T •& Oft: ttJfl*rtlfC*> & £ i: *>£>*T V >4 . 
[0003] 

imtfM&L± o ttmmi mm? < V9>vm 
mLn&mztmtm*?. -eoffico <&mm&m (nu 

■ber crunching) j 77'J^--/ 3 >-(CM^W^Oj: 
?&jl&<0. )V-y%>ft<ry9X7i,zm\ l z?mx'bt>. $ 

< <D&&<7>7TV "T-i/B ><i. 1 ffil^ro-fe -y 1)-*<7' 



• rty?4 J*<r)M£t:!&mX'&&Z b£<mb 
%0)9X?imii;rH}b'ffiE\U>S:%lX^%\,\ 

[0004] ^^rasji^a^a-cKoa*^. ise 

3fc£1«<Olo<D0!Ki. 7" y^7-fl!!fcJ:l» fffirWm 
asgtdayiU )Vtmfimx*iS3.-MzS:hmcru 
-fe'ytffg^XTAj tV^=fe»<0*ffl^^5, 574,93 

9%iZ7Kt£o%mt.x\sv v^<wLim&cs>&. * 

•y ? 3 y^M ^(c#-VLIW|Sfcffli: S v ? 

TV**. ZOttX'it. W57W5A- il*7>9* 

•mttzx-bboZfiLnmhttx h 0 -j>miz 
®mx'&-<Dmitittiiitx hv-^tixmzti 

[0005] X-rt-Xtr-y • m^t (ZtlWs 
- H -7* Tffl^T<0VLIW v-^t- J*<0imtt 5 CI 

(C s Xb-«J-AA*^N^^*<7x-y^-$tL, iJCW^-CB*" 
f>N^A^ X«J0a*<Xh-^ (stall) i-ZiX'M)> 

Y)V-?W,zi.h r2o<034iL^^h'J-A*^ 

wz.m.Yi&mzmHtix^h. */i>b)i>-ymi'®m 

^mrnx-mr^tii 2m&&< y 7 rCJ:S7o-t -y 
D-Sril^LTV^. P/\-hfl6{Cj:S r 2Si^-^y^ 
• V^^ora-b ylrj t(r^«8^)5iWlT®4,320. 
453^t>l^lS^a7-aHr >y9-KJ:^SScXl/ y K5:«* 
UTV^. r^oa-*>^,01»:VLIW#llF. iSy-m 

izxz m^x^sLX/^ru^^tumi t\^o 
izix^i. 

[0006] MIX. VLIW7-a-fe 

LTW5rv\ SiJji^AyH^Ji^t'ILPSr^^-r. 7d 

■fe vtW&ZWB&Mzmt h b . VLIW(7)||ffaSWt 

ii^ff-t^. (a!-7T, VLIW7-o-fe-y-Wi#J)iA5raiS 

[0007] 

^'x^. ai?c«II^SS^Si!l7*n^7A^^y^^# 
Oe^^IlT-^ • 7a-t»,yX't)&. 7-9 ■ 7"o 
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7 All Vyt<mWf : X'T t -9V : JX9<ryS!S{Lt: h<r> 

[00083 im®<?>T-? wjxnthv* 

4 tvvxtt aim Yommkmzw&L. 
bim mmmtmtizmmh. m2=t~¥xnf- 

<0$dftl U >-'X * . fWf < 1 t> 1 fflO$!HSf P x'X AD" 
-< FfcBlM KttWl/O**. *-&tt. IS HE- FT 

**WAlMFIM|s*l!WU MtfcHSfPi^OBtf 
>f FgfcfttfBlM FlUteM*?*. 

[00093 r-^T-o-fe vlTO**Xttimf 
««aB*^LT»l*-F*»4>*2t-H^ -£LTJS 
2 F*»S>JS 1 *- F'sSOST* 6 . 

[0 0 1 03 ^t-FT'kL T-fy-u-tv-m. # 
mpf-9\,*jx9 t®g@m<r)MifttZ>*&1iZO)X.T 
?*xi-&2'?<otii$xhO-Mzi&g-?&. 

( 1 ) AIM H«f-^l/yX^tAt^ KOtttESgi 
£*fS-*-&4r*i: ( 2 ) B1M VVX? t B 

f-rsdfctcfco, r-^ro-tv9-«Ai^>f Hwae 

18fi^B£#S«-SffMi-£-£trSS 1 fSr^-x F y -A(c(5 
f-^rot7tli. SSl^xFy-AfcJ: 

v*' iMF^-^Pi^^Ottfc-fcX/CfcJ:^. £ 
^glJ^T«. T-^7-p-fe>y1fJi, BlMFtf)flgfgg8 

B<o¥#£#!S-t sta^co* i-ttsm 2 ft^x f y -a 

[00 113 r-^rn-t yif{i^Srieittl»To/ 
5A-.X*y**tr. »HE-FTIi. T-'-^To-b y 

-*mss i 7^?A;*?y*fc*tei-4#iM 

n^A^^eyA^Nh' y K0^S:7x-yf-ri». ^ 
2^- KTJJ, f-^rot y^fcOTcoiM ?/l/T-£ 
SoroT^Atf^v^fcNt'y W^7i7ft 

I). xti. 82*-Ft-<i. T-^rD-fe-y-^tiSir 

o^7A#«7y?(;:*fJ6-f&N/2t'y h<7>i8r<fr£7x y 
f-U * > 0^2ro/7A^'»^(cWi5'r^N/2t' y 



F 7 x 

[001 2 3 T-rr-T-Q-fe-y-nJL Si tfr^X F 'J -A 
X<iffi2tft^x F y-A^t'^^A^miAJSAitS 

[00133 

im&mnmi tmrnzmntzmt unsutw 

ML Ja^CexT-Q-fe-y^XJiCext^T^X M >X 
F 7* V F ttTMS320C62x/C67x 7 t S V <»? U 4: -y 

tto £Cr-3-y-x • 4 yx F 5^ v VW)*t>tfmn>i\x 

Wh rTHS320C62x/O37x CPIIfc^M:? K #jS#4 
Fj t r T MS320C62x/C67xSffimj **H3*lfcV\ 

«C6xft«<7)-gp-Cft h V K t JSSglifiiJBfcS 

til. z.ithX\t^(r>m<rmk\t^m\z\i^,{z^h 

[00143 --ITHlfcMS t . cexcom^'P^HMm 
W. (CPU) 1 0 0(037tro/7A^liJ 1 0 5i:x 
1 6O«OfSB&ftU^@*50S$^TV^. CI 

SrSg^l.. C6xlij^VLIW7-D-b y-9-. -^ij^AI)-^ 
F 1 3 OAfcBlM F 1 3 0BO21M K**J>5 i fc& 
S^iX^W AD-^f F 1 3 OAfcBiM H 1 3 OBOH* 

^X:?7 7"r;H4 0Ai 1 4 OBSr^tf. -JRfcC6xT' 

ii. ^B<i^7h«»sr^ffL. immtwmm.*m 
tigm±mmmffi. ^a«r-^^n-Ft 
xhr^Ufi 1 ^. mix. <roi!5^7-a-b-/tra- 
^tc* fctoJtasc^^ffiffl-rs . v 7 h x r»j» 

7'o-y^(C*fc*4.nS. £ft£8tSr^<97a-y?#VL 
IWA-f >-^0aS[^|^B^T < XK v mtlZ . 
C6xffifST<9m- <9VL1 Wi^x'T- y h t B?<fftS . 
[001 53 &&r< X^»/<f-/T3-mW.l 1 50 
7x>yf- • 7u77J±1)*?y? (PC) StKftdffllgai 1 
0tz£*)TVUXZil&$i&Vr yU}, ru7=7Jx* 
t y 1 0 5 ^t>^T < XM-y f/f3- KilB 1 1 5 
C7i7f$W. -f X) ~C -y f/f3 - Fgg 1 

1 5liZtit>(7>fflrtii'$t:T3-VL. X'tri^a.-fV 

(S. L. MX(4D) F^7 f -fXM--yf-TS. 8lfH* 

tX'tfiM ?fr%<0T iXJ^y^tl. *TA F104, 
MgHmfitc*) IX'bh. *M K 1 3 0At 1 3 0WiT 

o^74^-«^i!ia-ri»#^^ai 3 5 At 1 3 5B£ 

xu 1 3 5BI47 x ••/?■ ■ Tury^tivyrmfuw 
gai 1 oizmvkixmtiZTvvxfr^nyx-ytt 
ffliiiZith. m&KwmimL^xtwxTTm. 
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mumm. 1 1 o izt^Lxnm- hWh^-^y h ? 

[0016] mfrcomlz. AIM H 1 3 OAXteBtM H 
1 3 OB±iT^^iim&ithU^X^yr^^l 4 OA 

Xlil AOM^ZWi/Xf^mzmi^h. Mi. 

X. l^X*^J&14 5£:rt-LTlM K*fc9lo*> 

-^tD 1 60££=frU W*M HI 3 0Afc 1 3 OB 
ttf-^^'J 1 6 0^ai{CT^-feX-TS. $|»l/y 
A? 1 5 Ol2C6xTO-fe -y^l 0 0<7)iW££i|lJ#tSI8i 

[00 17]ft->T. Z^XfMi. mmomHTTF; 

TSrtfitff. im£.l&ftXh9-J*<?>*&W£SIffi? 

■ Tu77£.#*7>i?RX/WQmWl 1 0Afc$& 
-f &«WSfo!)fc&AHM H i 3 OAfcBlM H 1 3 OBtC^tf 
£>*l6. TD/5A^t!J 1 OSa^ft-S-r-fX^-yf- 
/f3- K£S 1 1 5{c2oco^-Ht*>l». iSr^r-f 
*'t-y*-/5*3-KSBl 1 5<i2o?)gp#l 1 5Afc 
1 1 5Bfc4HiS*Ufc. #i£gl 1 5At 1 1 5Bfctttfr 
^T^7*^ 2 1 7Afc 2 1 7B^Un$ix/c. ^T^T* 
^ 2 1 7At 2 1 7BI±g-*AlM H 1 3 OAfcBlM H 1 
3 OBfcf&^£ffi&-f S . X. #*S§£H 1 3 5 B«7 x y 
& • ?u7vJ±**7V9mf$m \ 1 0 (01 ) <T)Wb 
")C7x -yf - • ra^7A*»>y^Xtf©Jffl®Sl 1 0 
B{cfi5r^-i.S. !ni.T« 7i7f ■ Tw/jKij+jy 
fMS$lWg&l 1 OAfc 1 1 OBcOTO^TCOflfeWNM 
yVffit>. gfil 2 0At l 2 0Bi LT. A-«M 
HfcBlM K»p»5rfc4Hf (-r^r^^, ®g) LTO 

s. $j»§ibi 5 oAt 1 50Bi>mmx$>&. 

[00 18] C6x(Oftfo2mtt&ZwlX^Z>tf. 7a 

xf>ztimttem%z>) izi>ttm*jmx'i>h. C6xt<i 
z ti&m&cwmx'h 0 . M#c& h v itx ? 7 r 4 

-•m vizftmix. #-<m Y<nmmmm%K.nwi 
trhxhh. wtwm&L\^mm\i. $£<dc6xc: 

( 1 5t' y h -*7*y Hft^a-H/xh 

Tx\imLO/m&*Mwisi;x?<r>£o%) . 

Hfctfg&KS: 0 , a- H* WM H (;:<9*e]£-f 



[0019] 02fc@Srr&TD-fc y-tlimT^J: 3 (C 

1 1 OAt 1 1 0Btf>g-*#\ 7n/7^t'J 10 5 
(Ztili2n*-bitZtlX^h) frb&tii&T i xs* 
•yf-/T3-H5iai 1 5At 1 1 5B^^<0^/^>y 
h (VLIW8^A*^ y H^l/2) 5r7x-yf-TS. 
TyrmW.2 1 7Ai: 2 1 7MiiSH5-£A2M/B-*M H^ 
#^AM>-H-tl>. JJCWCfrlM H<7)r-fX/\--yf-RlX 
T3-HI6ai 1 5At 1 1 5Btf ra^j cextCiO 

tx^XA-yf-?^ (AIM HcoiSr^liA&fiSIHSl. 
LI, MK fi.tfl)l^. B^(iB^StOS2. 12. M2S.VD2 

\^X. f-fXA7fi>f.rn-b7tli r ffl^Oj C6xt 

Lxm^-fz. 

[0020] -y ^TJi. ^SLTV^V« 

X--?X7%.VX7-Tmmi 2 5\U*H H 1 3 OA$0«P^ 
j^'X^ tB^ H 1 3 OB$0«IU^X^O||^*^Silji^ 
•?X?Z%m. mLX--?X7RVXy-T$iW.l 25\± 
HATO^Srft^nrv^^SrgaEt. 
Z-MZ^Xm&K^S-TLh. K*4 H 1 3 0AfcB-|M 
H 1 3 OB^^S^^ft^^itTV^^-. SHE 
*vx7&tfXxT5!Bl 2 5(iditA><OS>ja^&g5t 
KWtLT. -;£rw>lM H*i-ecoSi|3^^SJR0fltefr 
<0-9--f HT'«§ija^«#jl:$nS„ fl!!CO^i60!lT«-* 
COIM Htf5^*«Sll3^2:S?ffl|-ri». C:^^. ^<5D^-f 

H^Bi^vx^^j^eac^ns. zv>mmmii*<o 

m^m<r>tznh^«r>^nzm.^L\\ Wi^l Ytm 

ML*XTTm®8.Tm&-?X7W r~?X?j *H H 
(9X?) Z*jmtt&Ztl>itzmil\\ ZOXr- 

Timim2Jf##m-?x?tLxh®fEi-&. -r&h 
*>hh*H vtm&i-z&ktzMz^ *<?>v4 Y<m 
ii^ft^i^ =jx9<mmi>mLo>-?x9 1 team* 
<oxy-T ■ ■?x?<mutfzti£-*imt Lwmmt> 

[0021 ] 2-yry^A H££T<D«$C£xiSWl^X 

9<7)hhh<rxr>X-ti l 2n.a\Z-*?iL. ^coi&comm^ 
i?x?\t f?x?s Ht<6^fiRtt&. *xv- 
7s *M Ytftt-ttLX^&WmwJxtlizWk 
(Xli®t>i)Wi'X7- Agaxo) l£ob-t&t%&. 
m>Z-* i }-Z-&Zkim®m£L^. C6xHJ|0I|T'2S 

itz ti&wwis vx 9x\mw\s isxtoy-mmT* 
^ts-.TYv^yy ■ vzwmhm -, mam 

x.yT<tTymwt'-y h£-trtrcsRT\ ^cofEcot'-y h 
teXU-7 ■ HT(±^2fifl:gaxOI?ffltC!U*l> : 
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r-?X;y- j RV rxu-7s iM Y • ^T^S-teffl-f h 
i§3\ 032x-C'®B2 ! *$:«ia-t^.-e^flfeoS!l»lx$;^^li 
2»fc$iU^Ji*v>. C67x (#!&*&££) Ttt, 

[0022] ZZX'&GTfT? 2 1 7 At 2 1 7BOt& 

Y^ttxm^ zttih^mttw m->x. w- 

4 K 1 3 OAflfrtM Y 1 3 0B£gfiR-r6£T<0«lii£ 
II^TrOVP^ H 1 3 OA^SS?^-!, J: 

dt&gSft-i. mzmiz. BlM K^T^T^ 1 7B 
{±^n^><0ji^B^ FjSJRfc^8lTr&#, AIM 

ryr? 2 1 7A{iBiM h-giiR£A-tM Y&mz$mt 

(-ttch-h. r 0 j * r 1 j ^ xii r 1 j * r 0 j 

[0023] mrz%$i^x\i 1 mxhnw®wjx? 1 

5 OAXJi 1 5 omv-Y<o£ 3£\ ^^B^-gl*- 

umx. jarut um^^xy<nm<rmx'h 

t : 

3 1 : ttWtX Y 'J-AAfc^X h D-AB£ft#* (± 

30: ^7T4/l^fcSaX9iHt§*<t'-yh31 
•fe-y hB^T)*^) 

29: 3SH7T-f^*a^$r#^ (h'xh3 
28: ^h'J -AAi ¥X h 'J -AB£ #g ( 

2 7 : sm^xxTm^tt^ ( onmi&xomk 

^JiBA.) 

2 6-16: T*i& 

15-0: m&KXr-T ■ ~?X? ■ h'y h . IERiUSP 
l^'x^fcj: 1 b*. y b ( r 0 j (±a-»M K 

1 3 0 A/v^-x r 1 j |iB-«M H 1 3 OB^*.^ 

[0024] gtfi^XxT • -7X7 &Z ZX'ii It' yh 
- -?x? fc LXH-Z-tztiK %mt 0 2 t'-y 

w?x? i>im*jmx't> *) , -eoifs-iis 1 tv h *<a 

iM F'VO«*£W»U »2t» b*%»M K^ig 

[0025] fcTFti. *»HIC J; 9£H£fU:C6x:/X 
fA*i, @l(i*-tJ:d^*.-<7)PC^-Hr'*-<0X^ 
•y K5rHff-tl)tt®*^H2{c*>SJ:d^2fiPC^-H 
c02fiXPy b'£^LT^&4£®MD<BIK£J&t&A> 



[0026] ffiMZ7v?7Mt, 7*a*y1hP*Mt3 

titztzmcthmmmx'i'x? tsa 

tr. H— »M ?)\sX%\®m.Wy4 Y • n-HArn/ 

Ta?y Aliffi^qe- KOfMl' x'X^i^AMRfc CSRSSIJ 
«U ^'X^tDrt^SrA^ 1 5 OAXliB 

iM YW»WX9\ 5 0Wt'*>t>ii^zit--?&. 
^77^- TKWXUS;x?PEl(iA-K?xT- 
7*54 McJ: 0* vhZix&Ztiztmztifz\i\ 

zcoftuv&mzi'isx ? i> zommza e- ztiz, . 

[0027] ftiLfcAf-r F 1 3 0AfcB-tM K 1 3 0B 

T'3rV>ffi>K -e-<0^cO^^'X^7r>f^c7)rt^)ft# 
-T S . £ ti<r> 1 o^Wi. SfcSrn- H-Xh'J-A 

mmvvxttm mzm) ^^^-h-smfhh 
*srnX\ zti&mnizmfzti&iK xwmyuy? 
Mz£&ftmmg.<7)-&tix$mzii&. vrnvi; 
xtzmt- itztk. r-?x?jiM Y\m&?>-*x~>i> 
■t& frx&MiR L^iiis^ vx 9 *wm- h . m&Ktf 

[0028] v.Tu±§mi<?m® ttzmx. xyt 
y7)vm(\/ : Jx?ntn+i) *m&.ix\^h. **) 
mm<r>vmz.tf s <&m%t&&. xyt yy^m^^tx 

YT4fem&& (\y : JXfn. n+K n + 2&t/n + 

3) fcaawc**. 

1 . <miz%txmk*-zm. ttmtw4 ncoa- 
yxyv -j*(ot y uxsrgue. wzi&mm/m 
a^xxr»j»tt^^ mmo-Y xy»j-^ 

miTYUX$:**:\){ZXYT . 

2 . r#gt j wmwx? tz*<om%#wem/WL 
z-xrTMwm o- h ( z wtm t mz&T<?> 2 m 

K • X h y-A^y>>r*J6rr, B 
•9"^ KfcBlM H^-gtn- H • X h y-A^y> 
Sr^ff. ROa (AIM KlRffll/v'X^O) tRla^p<t'J 
(0old_tsk_GRs^XhT^7*;K«#) x RObfcRlb£X 

Yryyju, 

3. AMRMffllU^X^Ort^STROb^H!), R0atRla<OSl 
fc$rflrc>o-K£»fif (H7t4-t'f . RO 
bt RlbcOff^ri'li^D- KSr^ff. 

4. CSR^JUI^^X^Ort^SrRlbA^i!), ROWD^SSrA 
KcOAMR-^fi), R2atR3a$rXhT^'7'^. R2btR3 

b^XhT^P. 

5. mwn^^xy<r>\h^M>^m. R0txO(*)^5rA 
•^>f K<0CSR-^S). R6bSrR2a-^i) v RObfcRlbS-^t 
'JOCtl_reg^saveAvX hT/7';l'. R4atR5a=5:X hT^ 
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6. ISTP#J»l^X?Ort££Rlb'\#|Jk R7b£R3a/\ 

R6atR7a?rX hT^k R4biR5b£X hT^X 

7. RObtRlb^t 0(0 (Ctl_reg_save+8) ^X YT 

yyiv.w&tmzxYTyyiv. (sng(c«R6btR7 

b) 

8. d^T'V^yJi^jSt-HTUff*. 
[0029] YW&-0)Xls y r-'fcBIS^-S 

*t£, ffiO r££j gf^t. Xo-byi)-#q?|££$ii.6 

-KfcWc— 2rwM Yfrt>V*vrtf?ffiZixz>. il 
GxD&RMfflWV-iJxfZmiLtsW FbSf+yTteto 

V?&tfHfl£Xl 1 OAXIil 1 OB*f§|§«<-*\ X 

mz?izm<'*\ -chh. mm^x^tzmhttztaz 
[ o o 3 o ] mt LKmmmTiiruyyMmmu^ 

7W5AU8rge£o-K-f 
dMtt-K-WWf LTVvStV^^fcli. ra-fcy-nttOT 
v*Jx9<mx9 • 3 e-co^£ffimt 6 £ t 

4Ht*- FoaoMttRttctt lt «, c jurat*- s . 

[0031] 2MfffiU:«?^^ < nw % 
2*X«4«c4MSt*fBrtgrftS*«. #«OflilK>Mfl* 

W&4tt#&<04&#£A. B. C, DfcBW:. 2tt 
«-jSt^)ffl^*^tiABi:CD % ABCi: DXIiAh BCDT&& . 
«->tro-fe 7 tJ 2X<i3 (AB/C/D. A/BC/DX(iVB/ 
CD) XI14 4. *»SLT» 4#<0tS£ 

li. 4ffl<0tf«tLJtl£g*>&^|&02ttXtt3tt^ 

[0032] %MCD 1 rx7^£«£liG6xT-*T? 
lz X 9*TflKr£H7 r 4 9 . SMS 

(predication) *9& U^ttftrtiL .Ift 

fctt#*lcJ:9£toi-**fc»frU m-kvlW)2^ 

iMSrWflgfc-tS. Zcnmt. AIM Y^ff)WJX9 
9>V>&£u fc $ itT v X-n L ( 01* If 5/* > 
7V>«fcd&aiS (predicated) SSg) . BiM r-'i±j?rJ£ 



«>&ft09ft£ LJt^fc UiSxtZ Vote-*-* . J: a =5r*§ 
CWifcfe^ 2oo^x^c7)^^hy 

-Y<ozco$Mtf)<mTLx^mizu'j?%<t hrnzm 

t LT-tfofc L* P-^'X ? £<£Jfl LTH*& 3 - H ■ x 
hy-A#A-»M KT^IffLT^T. &UT-B1M H*^ 
=JX9*9 OTlt^^f^TimiztiiXLi^t: 
9. X{iH=5r£lM H^A>Htl-v : x^/\c7)2ooS3 ! 

(£>J&*) ^at-s^tiT-^s. 
[0033] minted 1 m%M±. mchx h >J 
-At LXftl&x v y -a (^w>f X) fc«9#ip 
S^cO*^*-^ ^ -^a- K x r- y -A*ifficr) 

S. 03 (±) t04 (T) mt-YX*. ftl&X 
Y y-A*>'ffi«0^ HT^TUff LX^t^Z-^O) 
*M YX'&~4X-i/<?>u-Y XYV-J±Z¥mxm: 

-isTttZmfi-t&MZ'JrZK 1 1> 9)\>frti*hZt 

x-hh. ±xtfmiKX'%tc\v%^\±. £8tiG$:mf 

-?h<r)\,z\>%hLZV4?)Vfrti>h. nmz. £T<7)4 
ft^mTlZT<X/*v1-iqmT$ylt®fetht. B 
*M Y\t3zmX'%itt*ft<r>yr4 X(D(4$i<fr) S¥£H 

[0034] *mm\iumi'i?x?z 2mttz>m 
tfih 9 . vim v =jx ^ (amm^um-* y iz&fct& 

-Hftm x-i*+r<i K<i-ens#^B-t)->f y ■ u^x 
m*--J ■ Yx-xm^-wmt LTjaa^/t 

[0035] #-^f Ji-i^cr,^ Ytfm-fiO-y-i Yfrh 
■tti&%<0tiM \zisX?yT4)V-4* -> ;/ \iJUfl V i> 
X97rA /H*I§^ 3 f— f h-mtfb &tUo^X\ 

*mi&mitttmizz uzfimZiZgt-th . ximm 
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is ■ iM V¥k&W7T-<>VZT?-bxm&k U -tf 

?*xi-hZtW?*&. ^y%'-^3 ytetfgtiffcB 

7 r A fcZmfXii? f — *-**»*arU. 
[0036] ^*<0^fcm«t;^<0^(C(i. fc'*>£> 

SSft-f. 2o^^Xh'J-A«ft#Srnr8gt-rS«I: 
3 3- WtSfi* £ fc*«£ftTV>£ £ k Iz&MZiX 

[00 3 7] H3fcK4fc, ^WMittyu*''?*.** 
'J 1 0 5^(0 r 2ttj T^-feXc^SttSrJfS-r&II^ 
O^fcS*-. 7?-feX@5fegffcagP3 0 3 

OSflSPTT* * U tt#lM ? *T£8**/**- >y h ( 2 

5 6b*>yh) tatw*. z<mmtz<r>m<mm'm 

tmzWr-i V 1 1 OAfc 1 1 0B£>67x??- ■ rn/ 
5A*->y^StX»J«gai 1 OAfc 1 1 0BSr#T. # 

*thf Ftt 1 -?tJ £ ^ 7 A4g(c*-«>&08£&* . 

Ht> iim ^•C4d*jajifo , fflrc*ssr 

IfVfcA, FIFO/^y 7 tA*#*3IH3 0 7Afc 3 0 7Bfc L 

• 7i7f • ya^^^y^m/m^nmi 1 oa 

fc 1 1 0BO$lJ«rF^*&. .KDSOT'Jyx -yf-ttS 

mmiz&^x'jkm'h o . s& 1 suswo 2S#- F-ft 
[oo38]B^h*$ri,i,t. mmammm 

(ZtHi r#8tj IM FT\ AiM Ftt rjjs-,M_ 
S^'j IM KT** ) fc**ttfcH*"e. ffi3 2 2Btt, 
ltfl*^7 FSrJBSU .Tixfr rffl^j C6x 

T3-FI&11 1 5rt^®SS5r^-r€». B1M FfcB 

[0039] miz. a-»m Htt-toisMgs-jaTwafc 

fSSSLT^S. *}&rrT9 2 1 7 All, ft*'*^-? F 
£A^4 F • M'^r ./ h 3 1 8AtB^-f F • A'^ y F 3 1 
8Bfcy-F-r*fMW4h&^y-F • TVTh^W3 1 

HfrSix* (-f&*>*>, B^ F • l^'A* • TF1-X 



0-1 5ttAlM F • l/yX?7T^/^l 6-3 IT 
fc&l^'X? • TFWXB' kW&it>tlh) . 7C<7)m 
fffcMfrtt^^^ijiJnb'-y h*i#y^.y Ffcy^y 

h*<?)®*e)&4ii&zmaZtL. ^X^-y-y Hi r& 
^ n*rv Y j t*^$iiS. $d«ifirS3 l 9<iA^ 

HX«B (B' k n\Hxh) *M H ■ 1M 9AtfZ.WH 

•r^yk^ifs 2 iw$ijffliifta3 1 9^»j 

»TT*A-9->f KX(±B' "t^ K • A?$r? h(3i 8AXJ± 
3 1 8B) ^t**>ii>*^SS?-ri». jfflRLfc/^y Mi 
1M HBtc^-fJ: ate rji^Wj ttxf iWv^mff 

Alf-Y K • h kB' *H H • h#k*H H • 

^ ^-^ • 5 . A^ Flit-f ^ 

h'-y h Sr-fe y h tTV^^ttS<0^^-y h fcRHMC. 

t&lz&ftwritlVWfrfrh. ta!oT, £#*6-!M 

73 4 yitmri'—ryx b 1 . a. a. b- ^ j 

£JL -Wi. ^l>»^-yh3& { HSJa±<OA-9->f Hig,^ 
t«LTV^XJ4^:T<7)A-t>f F^/^-y ht&ML 

timzmii. mL-t&mco^—ryxu r^A. b* . 

B' , A. B' x\ ztnt. ±x<m' *H H^wt 
7-«t YifimXhm' <M Y^kitcWhrt'rv h 

izm<mzmi-t&. hhbA.iM^—^yxaiWUfi 

lEIJaJJ&tUd-S. -T^i?*> i"VA. B' . B' % B' . 
B* . A. B* % A. A. * N A s B' 

7-yz.z%.hZk%>hz>. 

[0040] mTOffiirD-b y •^^^^•<0«CDg£h. 

i"j§?ir<0C6xcaij fcV^^f^^iJi-^OiSr^^ 
yo-fe-y-^iSr*a<gt:S[ni>*^^L, r^- 
^-^A-tMKj t»-^*^7i«iR«^^*i*^ 
BB<0^2^Sg^O#— f ^-^ • *H YZimiztfLtih 
fr£9rct. immizm^Uz r^dn- W-f Hj fc 

C04^y> ( 4 ) ^r^N'^-y hcOfflcOg£h.&^-t. 5<] Tffi 
^coC6xs£h.j fc r^-^x-x'A-9-^f Kj <0M*(i^ 

^fc<o-C!!«t»o^ 9)V<r>io<r>kMftz , m?Z1\h 
KZKgcoti&mix&'^ZTib&ZkiWm-Z 

mif¥: A„ A, 2 (B u A 13 } B 12 <B 13 B 14 > A, 4 
: (A 21 B 2I A 22 B 22 | A 23 <A 24 B 23 B 24 > 

mi] 
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[0041] ±Se<D*T\ AfcBtM K*frfr££«c$«T* 
H <k 0^£7)ffiJi||ff{c^< £ . 

«4a*LfcAkB<o*faB* S'XxAjWWgfcaa U 
#dii«W&**Sr?WWW* (MiK>lJt9-<r?A'1tt: 

[0042] VUXm6stV*r*>X h-TWi** U • 
y^fA (PhM H) ^h-AfJ, .riittSW&ffi 

[0043] m®3HifetRitPftfix2 > m2ieteM^$ 

-f X*>£*3- K -Xf-'J - A££lM XW&X h D 
-At LTA1M Kite r 0 -^j ^fctfxogilS^yN 

1. 7Dt 7 t2 0 0A^-K TSIfrL 

2. ©ja^vx^sr/xxTiasi 2 5tj:o. ro-t 

•>/V2 0 OJiiie^SSMT-ISaiL^ J; 3 fcfl-jSt*- H^ 
1 3 0AAv3t-?h.S. AIM H • 7x yf -70/7 



Kiiw? -wwmm. 1 1 o Aii^coa 2 1\ w 9 

#i.^mLT<r^SA^ Kl 30MiXb-;H-6. 

3 . BlM H • 7s?f - ro^A^^y^RlXMffil 
iftSl 1 OBfcktjg^&SOji^yK? • 7KWn 

f-Vj Jtf&Tf&fc. £MiTa-tyiJ-£?ft£S-$-& 
XXhTvr^jtLXiV-l-yZ^ AIM FOXl^ 
•y F<±^giB?fcK«{c^ro-b-y-9-^ffifflLT^{T-r 

[0044 ] dOfgflcOV^l^xT (-t&fc^ UBS 

B**ci^-f* yy / yxfA > rtos) ii-c*i 

T*6fc. B^ffBlM HI 3 0B£Tyx>Th LfcuW 

0. AIM Kl SOAOro-b-y^S^L^W^ 

[0045] RTOS^' 3 yti? A>tC^T-*> S . ^=5: 

4XRV**MX) t3a«ro-b-y918fiE (5fe»-gi, 
^81^200^^ h\ ««Lfcl»^H--f Ht 1 

[0046] m%f3*^l—T < y/yXfAli. 
X<7)X h y -AJiK^^it^BfH^fSTo-fe y-tw- 

L^rtth-tf^^^r^. r yx h j ^x^ zmmf&ft 
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£\ !&7-r&ffl£&H Xff)X h V -A Ktf) 
tft4 F'v r a _ ; pj -rsia^-C^. B^veiM H 
£?fl££-e# Sit fca-*3*ifc^. 
[0047] *mW&CiffiLt:mzj}UtT . S^Kffi! 

[00481 lal^MzH LTMtcWT^SrH*^ 
2.. 

( 1 ) JBJH!r$«?-*7 , n-fe?iHctJVvc % «&r- 
*l^x*k* JgfHgfigllfifc. Mro/7A^7V 

^v?<nmfe<oh<w)mnTx\ f-9ujx9<omm 

Ztifi: tOkl8figiSa<0£iff3ta:i>?)tc«k 07n/5 
-MWW9»r3*i**l Fk . ft 1 W*f-9 
X? k ft 1 Sto&OiaSr&ffl LTft 1 7nm*-> 

-^w Jx9frh^LtL%2wnr-9v i Jx9 tm 
isft i i^jsi^s*^^fi Lt&2mc?>migms:& 

mLX&27v9JJ±*V>9tf ( 7n9y&fi!'$cr>mfT 

( 2 ) ft 1 OT2»Oj@*fr<frl§T-?rn-fe -y^fc^ 

t\ uwr-9vjx9\m%. : f-9vjx9<r^ j h(r> 
oaim Fk«i^t^a?>^o?>£L£«<wM f 

*>£>fif«3*U ftiro^Atf^y^iAiM F • r 
-^I^'X^kAiM KftttBSkfcNffiU S27n 
9 ! yJ±1)*fV9\i&t4 F • f-9V t JX9b^T4 F« 
figHakfcW&U ft2*-FT\ f-?rnt7ta 
2ooSfc£L£Ta^7 AtfHfrX F 'J-AS-^tJlH 

( 3 ) ft2)IIBi8W|g*^iST-^rn-fe-y^fcv^ 

•c. m.mimujx9xs>^x, Mt<b±\wmm 

®MW\'JX9 ftl^-F'-TOT-^UvX* 

<m vmzxnmmzti. *2*-FTiiAiM f • 
^ k . T-^w^x^tB^ mtig&wommwj: 

< k i> 1 mnWMVVxfamA YMttzX *)UWZ 
[0049] ( 4 ) ft 2 JHf eiEWi&ftifr^gSf - ? 7o 

■fe y-^ttJ^T. T-^7-D-fe y^(i. ft2*-FT\ 

ft l ro/-? a* >7y ?k J; mw&xhmLT—?? 



£&tift 1 fSr<&x h y -Afcj&g U AIM F • r-* 

wjx.9k.ift4 mtmmtmixgfizti. ft 2 

=E-K-C, ft2ra^5A*'7>'^(c«tO$iJt»$ni.^ 
Sf-^7nt >ylW##k«lfig§SB?>¥#k £#8ft 
Sift^<0*££tfft2f(!r^Xhy-Afc^U B1M 

f • T-9i>jx9kfft4 m&&&zmix$m 

2tiZ>. JHJHHra7 f -*7 , n-fe-y'fr. 

( 5 ) ft2 smm.^n^^mT~^ru^ vvtzts^ 

X. f-^7o-b7tH« W2*-KT. ftlTo^7 

A*j<y>9 izx *)®mti&m.cvmT-97u-b *, 
y-kBMvmmmsiWk imti^zntttm 1 t& 

U-ACJB&U ( 1 ) AIM F • =f~9WX 

9tfftA vmsaim&tm-hirttk ( 2 ) bim f ■ 

r-^v'X^fcBlM F8fig|£a£#M-fSifr^££ 
5(CT-fX/N'-y^-rSCi:tCj:0A^ Ffilfig§Sa£te 
JBLTfUtStU ft2*-FT\ &2?uyy&t}*7y 

9izx ^wzh&n&T-97v±v-rco¥ttkmm 

-Atis^L. B-?4 mmgmzmixmzti 

m&*mT-97u*i-y-*r. 
( 6 > m5m&mm9;ti}*mT-97u± v+nz&w 

X. 2MZT-97a*vV<r)fflWm<rtii^t:sd&t& 
Tafy^^Vk. iSr^. ftl^-KT'. if-97 
n±^\tW,\7u7yJ±1)^>9\zft&$h&t4 9 
iVX-rufy^^VfrhHtv h<0fe^7x7f 
L. ft2^e-Ht', T-^ro-b-yimScSolM':?^ 
T. ftirn^A^^v^fcitiStSro^A^^ 
t»*>/i,Nb'>y h<0^^7x>yf-L, ft27*O^A^ 

^y^fc^fB-rsro^^A^ty^^Nh'-y h<0^ 
5r 7 1 >y f-f S . j@«^Sr- 97n±y?. 
[0050] ( 7 ) ft 5«EK^i@ft^ST-^7-D 

^SrlB1S-fS7*o^7A^^yi: x ftl*- 
KT\ 7 J -^To-fe-y1f(iftira/7A^'7>'^fc^ 

je-ri>«-^'f ?;i/t7D 7 '7A^t y*^Nh*>y h<r>& 

^7i7fU ft2t-KT, T-^7*n-b-y9-(ift 
1 7a9y A* 9 y ^ K*«&t£> 7*u^9 A> * y 

N/2h'7h^S:7x7fL, I2 7Dy'7M'>. 

y^tC*tJ5-tSrD7*5A^^y*^N/2h' y h<7)^r 

( 8 ) ft2^iea!<o@ft^iiT-?ra-t -y-y-fctjv^ 

T. »lt~Hk»2«-Hi:<0BIRt«B2t-Hk» 
^f-^7nt7-v-. 

( 9 ) ft8JSie«<7)j@ft^iST-^ro-b y-y-fci!^ 
r, ft i mwwjx9nm%m.izm 1 a^h-y 

ix r- ^ rot y-9-fift i h k ft 2 h k 

OS$r«§x. ftlSiJtSU^x^^Bfr^fitaoftlffl 
(Oh' y h*^<0ft lffl<7)h' y hHi&ieeLTT-^TD 
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*-y^iS&2*-KfcSSl*-Kfc<Ofg£«J§i.&. M 

do) m8rmm(oim^mT-^ra-ty^izi5 

WC. 7-fTu±vW*ftm&$<?mmf1 l z'mi : t- 

(in m2mm<omm^m : r-9?'vi*y?izt5 

we. mitiH*XhU-AX(iS&2ifr^XHJ 

[0051] (12) ^ffcBJKi^f-* l^'X* 1 4 
OA. 14 0Bfc. 1^)ll^iai3 0A. 13 0Bfc.« 
H;ro/7A*>)y^ 1 1 OA. 11 OBfc£#tf&Kifr 
^i§T-?Tn-te-yirc*>9. miX<±^2t-H(7)i:' 

-^T-n-fe-yD-JiJ^-^^-xhU-ASrH^T^-S. §12 

jet- s^Kw^r^-tx-f s 2o<7)#^ f v-mz 

&glXi>£>.\ ifctts f-^To-feyfrtt. (1) 
AIM H • -f-*I^X*i:AlM b-«8&!£S£#Ha-r& 
tSMS-fc ( 2 ) H • T-^l^'X^hBlM KHSfgg 

»?. aim mmmzmi,x£7-?ru*v-y-i: 

K\ SUt-KT'fi. T-^Tob-y^fcg-lM^T 

>?m<Oft£ yb<7)fii<$i$:7 17^^ X»±851& 
tf^2TQ^7A#^y?<D&*£0N/2b'-y b^7i 



x mvmmi 25 ££tf. 

on ^wma^zauxma(rmA\Aru^^(r>mx' 

[02 ] *%H^iHtfe^t^-,T^ES*lJt01<OT 

u-fe 7t<0/n >y ?®mx'hh . 
[03 3 #y$BJJ^3'J&flte0?fcJ: D£jg§ii.*:01 W 
a-bv?<7)±.!fflX't>Z. 

[04 ] *f|Bj<o^^i60i!CJ: 923!$*U:01 W 
n-tvWT*t$X't>h. 

10 0 CPU 

105 TP/^A^^y 
160 x-^^'J 
1 3 OA AIM K 
13 0B BlMK 

S. L. M. D misns 

140A. 140B \si/*-?7T<i)l> 

1 1 0.1 1 OA. 1 1 0B 7i?f • 7o/7A*>> 

115. 1 1 5 A. 1 1 5B ^r-fXyN->yf-/T3- 

1 35A. 1 35B ti-mm 
125 sija^x^s^x^ms 

120 JUT74>WBgS 

145 vi?xr$m& 

15 0. 15 OA. 15 0B SJUPUvX* 

2 1 7A. 2 1 7 B ^TTT9 



[04] 



E3#6 



AWB- 



AtK F/B'1K K 



rxi 



U2 



I 



l/V**77-f*. MS 



urn 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



U BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LmES OR MARKS ON ORIGINAL DOCUMENT 



U REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 




